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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a piezoelectric 
resonator, which can be miniaturized more on the 
condition of the same frequency to be used, for flexing 
vibration. 

SOLUTION: An internal electrode 13 is sandwiched 
between two layers of square-shaped ceramic 
piezoelectric substrates 12, and further, surface 
electrodes 1 4 are formed over the entire front and rear 
principle planes of the piezoelectric substrates 12. To 
both the piezoelectric substrates 12, polarizing 
treatment is applied vertically to the principle planes and 
polarizing treatment is applied mutually oppositely with 
the internal electrode 13 sandwiched inbetween. When a 
signal voltage is applied between these surface 
electrodes 14, a piezoelectric resonator 11 is flexed and 
deformed, so that one principle plane side becomes 
projected and the other principle plane becomes 
recessed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3:In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The piezo resonator characterized by carrying out polarization of both the piezo 
electric crystal layer so that a piezo electric crystal layer is prepared in both sides of an internal 
electrode, respectively, a surface electrode is formed in the outside principal plane of this piezo 
electric crystal layer, respectively, and the direction of polarization of both the piezo electric 
crystal layer may be almost perpendicular to said internal electrode and may serve as opposite 
sense mutually about said internal electrode. 

[Claim 2] The piezo-electric components which dedicated the piezo resonator according to claim 
1 to the interior of a case, supported this piezo resonator in a joint thru/or its near, and 
prepared the surface electrode of said piezo resonator, and the external terminal which flowed in 
the exterior of a case. 

[Claim 3] The cap put on a case body and this case body constitutes said case. The projected 
part prepared in either among the top face of a case body or the inferior surface of tongue of a 
cap is made to contact the joint of a piezo resonator thru/or its near. It is the piezo-electric 
component according to claim 2 characterized by pressing the joint of a piezo resonator thru/or 
its near elastically with the metal spring terminal inserted between another side and a piezo- 
electric piezo resonator either among the top face of a case body, and the inferior surface of 
tongue of a cap. 

[Claim 4] The conductive cap put on a case body and this case body constitutes said case. While 
preparing said external terminal of a pair in the inferior surface of tongue of a case body, each 
external terminal and the electrode for internal connection of the pair through which it flowed 
are prepared in the top face of a case body. The projected part prepared in the top face of a 
case body is made to contact the joint of a piezo resonator thru/or its near. While forming at 
least one of these projected parts with a conductive ingredient, it arranges on one electrode for 
internal connection. The piezo-electric component according to claim 2 characterized by having 
pressed the joint of a piezo resonator thru/or its near elastically, and making the electrode for 
internal connection of another side flow through a metal spring terminal through said cap with 
the metal spring terminal inserted between the inferior surface of tongue of a cap, and the 
piezo-electric piezo resonator. 

[Claim 5] The piezo-electric component according to claim 2 characterized by for the cap put on 
a case body and this case body having constituted said case, having inserted the 1st metal 
spring terminal, said piezo resonator, and the 2nd metal spring terminal between said case bodies 
and caps, and making the joint of a piezo resonator thru/or its near pinch elastically with both 
the metal spring terminal. 

[Claim 6] The conductive cap put on a case body and this case body constitutes said case. While 
preparing said external terminal of a pair in the inferior surface of tongue of a case body, each 
external terminal and the electrode for internal connection of the pair through which it flowed 
are prepared in the top face of a case body. The 1st metal spring terminal, said piezo resonator, 
and the 2nd metal spring terminal are inserted between said case bodies and caps. The joint of a 
piezo resonator thru/or its near are made to pinch elastically with both the metal spring terminal. 
The piezo-electric component according to claim 2 characterized by making the electrode for 
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internal connection of another side flow through the 2nd metal spring terminal which the 1st 
metal spring terminal located in the inferior-surface-of-tongue side of a piezo resonator is 
contacted to one electrode for internal connection, and is located in the top-face side of a piezo 
resonator through said cap. 

[Claim 7] The piezo-electric component according to claim 3, 4, 5, or 6 which position a piezo 
resonator by the positioning section which protruded on the inner skin of said case body in the 
location which counters each joint of said piezo resonator thru/or its near, and is characterized 
by positioning a metal spring terminal by inserting the edge of said metal spring terminal in the 
crevice established in a part of [ at least ] positioning sections among these positioning sections. 

[Claim 8] The piezo-electric component according to claim 3, 4, 5, 6, or 7 which position a piezo 
resonator by the positioning section which protruded on the inner skin of said case body with a 
background to the extent that each joint of said piezo resonator thru/or its near were 
countered, and is characterized by carrying out niting of the metal spring terminal by making the 
edge side face of said metal spring terminal contact at least two positioning sections among 
these positioning sections. 

[Claim 9] The piezo-electric component according to claim 3, 4 t 5, 6, 7, or 8 characterized by 
mounting a load capacitative element on a case body in the space between the metal spring 
terminal arranged at the inferior-surface-of-tongue side of said piezo resonator, and said case 
body. 

[Claim 10] The outside case which carried out box-like [ for dedicating an inner case and this 
inner case ] constitutes said case. Said piezo resonator is dedicated in an inner case in the 
condition of having leaned 45 degrees to the inner case. The inside of the two metal springs 
terminal with which the external terminal of the letter of a lead extended at the include angle of 
45 abbreviation to two guide pegs, The piezo-electric component according to claim 2 
characterized by having pressed down two joints which arrange one metal spring terminal on the 
surface of a piezo resonator, and counter, and pressing down two contacts which arrange the 
metal spring terminal of another side at the rear face of a piezo resonator, and remain. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the piezo resonator and the piezo-electric 

components by crookedness vibration. 

[0002] 

[Description of the Prior Art] As a resonator of a 300-800kHz band, flare vibration of a ceramic 
piezo electric crystal was used conventionally. As shown in drawin g 1 , the piezo resonator 1 
(henceforth a flare resonator) using flare vibration forms a surface electrode 3 in the front **** 
principal plane of the piezo-electric substrate 2 which carried out the shape of a square, and 
carries out polarization processing of the piezo-electric substrate 2 in the direction 
perpendicular to a principal plane (in drawi n g 1 , an arrow head shows the direction of 
polarization of this piezo-electric substrate 2). In such a flare resonator 1, if a signal is 
impressed among both the surface electrodes 3, the piezo-electric substrate 2 will carry out 
flexible deformation towards the direction of a periphery into a field parallel to both principal 
planes. 

[0003] In this flare resonator 1, the product of that die-length LS of one side and resonance 
frequency fr is fixed in general, and serves as LSxfr=CS. Here, CS is a constant and is CS**2100 
mm-kHz. For example, if it is going to obtain the resonator whose resonance frequency is 
fr=350kHz, the die length of one side will be set to LS=6mm. 

[0004] However, in the world of electronic parts where small and light-ization progresses 
increasingly recently, such a dimension is the size which cannot be permitted at all, and the 
smaller piezo resonator is called for. 
[0005] 

[Problem(s) to be Solved by the Invention] The place which it is made in order that this invention 
may solve an above-mentioned technical issue point, and is made into the purpose is to offer the 
piezo resonator of size and the piezo-electric components of a small crookedness vibration 
more. 
[0006] 

[Means for Solving the Problem and its Function] The piezo resonator according to claim 1 is 
characterized by carrying out polarization of both the piezo electric crystal layer so that a piezo 
electric crystal layer is prepared in both sides of an internal electrode, respectively, a surface 
electrode is formed in the outside principal plane of this piezo electric crystal layer, respectively, 
and the direction of polarization of both the piezo electric crystal layer may be almost 
perpendicular to said internal electrode and may serve as opposite sense mutually about said 
internal electrode. 

[0007] If it is in the piezo resonator indicated to claim 1 and a signal is impressed among both 
surface electrodes, it will bend so that a principal plane side may serve as convex and a pigeon 
concave, and will deform by flexion. Since the constant showing the product of die length of one 
side of a piezo resonator and resonance frequency becomes small according to such the 
oscillation mode, in the same use frequency band, die length of one side of a piezo resonator can 
be shortened, and the miniaturization of a piezo resonator can be attained. 
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[0008] A piezo-electric component according to claim 2 dedicates a piezo resonator according 
to claim 1 to the interior of a case, supports this piezo resonator in a joint thru/or its near, and 
is characterized by preparing the surface electrode of said piezo resonator, and the external 
terminal which flowed in the exterior of a case. 

[0009] If it is in a piezo-electric component according to claim 2, since the piezo resonator 
according to claim 1 was dedicated to the case and the external terminal is prepared in the case 
exterior, in the same use frequency band, this piezo-electric component can also attain a 
miniaturization with the miniaturization of a piezo resonator. Moreover, since the piezo resonator 
within a case is supported in a joint thru/or its near, even if it has dedicated to the case, 
vibration has become is hard to be dumped. 

[0010] A piezo-electric component according to claim 3 is set on piezo-electric components 
according to claim 2. The cap put on a case body and this case body constitutes said case. The 
projected part prepared in either among the top face of a case body or the inferior surface of 
tongue of a cap is made to contact the joint of a piezo resonator thru/or its near, the inside of 
the top face of a case body, and the inferior surface of tongue of a cap — either — it is 
characterized by pressing the joint of a piezo resonator thru/or its near elastically with the 
metal spring terminal inserted between another side and a piezo-electric piezo resonator. Here, 
with a conductive cap, not only when the cap itself is formed with the quality of the material 
which has conductivity, but when the conductive film is formed in the front face of the cap which 
consists of an insulating ingredient, it is contained. 

[001 1] If it is in a piezo-electric component according to claim 3, since either the inferior 
surface of tongue of a piezo resonator or a top face is pressed down by the projected part and 
another side is pressed down with the metal spring terminal, a metal spring terminal can be 
managed with one, and while cost becomes cheap, the assembly of piezo-electric components 
also becomes easy. 

[0012] A piezo-electric component according to claim 4 is set on piezo-electric components 
according to claim 2. The conductive cap put on a case body and this case body constitutes said 
case. While preparing said external terminal of a pair in the inferior surface of tongue of a case 
body, each external terminal and the electrode for internal connection of the pair through which 
it flowed are prepared in the top face of a case body. The projected part prepared in the top 
face of a case body is made to contact the joint of a piezo resonator thru/or its near. While 
forming at least one of these projected parts with a conductive ingredient, it arranges on one 
electrode for internal connection. It is characterized by having pressed the joint of a piezo 
resonator thru/or its near elastically, and making the electrode for internal connection of 
another side flow through a metal spring terminal through said cap with the metal spring terminal 
inserted between the inferior surface of tongue of a cap, and the piezo resonator. 
[0013] If it is in a piezo-electric component according to claim 4, since the inferior surface of 
tongue of a piezo resonator is supported by the projected part and only the top face is pressed 
down with the metal spring terminal, a metal spring terminal can be managed with one, and while 
cost becomes cheap, the assembly of piezo-electric components also becomes easy. 
Furthermore, if it is in a piezo-electric component according to claim 4 While forming at least 
one of projected parts with a conductive ingredient, it arranges on one electrode for internal 
connection. The joint of a piezo resonator thru/or its near are elastically pressed with the metal 
spring terminal inserted between the inferior surface of tongue of a cap, and the piezo resonator. 
Since the electrode for internal connection of another side is made to flow through a metal 
spring terminal through said cap One external terminal can be made to be able to flow through 
one surface electrode of a piezo resonator through a conductive projected part, the external 
terminal of another side can be made to flow through the surface electrode of another side of a 
piezo resonator through a metal spring terminal and a conductive cap, and the wiring activity by 
lead wire etc. can be done unnecessary. 

[0014] In the piezo-electric component according to claim 2, a piezo-electric component 
according to claim 5 constitutes said case with the cap put on a case body and this case body, 
inserts the 1st metal spring terminal, said piezo resonator, and the 2nd metal spring terminal 
between said case bodies and caps, and is characterized by making the joint of a piezo resonator 
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thru/or its near pinch elastically with both the metal spring terminal. 
[0015] If it is in a piezo-electric component according to claim 5, since piezo-electric 
components are pinched from both sides with the metal spring terminal, a piezo resonator can be 
firmly held with the elasticity of both the metal spring terminal. 

[0016] A piezo-electric component according to claim 6 is set on piezo-electric components 
according to claim 2. The conductive cap put on a case body and this case body constitutes said 
case. While preparing said external terminal of a pair in the inferior surface of tongue of a case 
body, each external terminal and the electrode for internal connection of the pair through which 
it flowed are prepared in the top face of a case body. The 1st metal spring terminal, said piezo 
resonator, and the 2nd metal spring terminal are inserted between said case bodies and caps. 
The joint of a piezo resonator thru/or its near are made to pinch elastically with both the metal 
spring terminal. The 1st metal spring terminal located in the inferior-surface-of-tongue side of a 
piezo resonator is contacted to one electrode for internal connection, and it is characterized by 
making the electrode for internal connection of another side flow through the 2nd metal spring 
terminal located in the top-face side of a piezo resonator through said cap. 
[0017] If it is in a piezo-electric component according to claim 6, since piezo-electric 
components are pinched from both sides with the metal spring terminal, a piezo resonator can be 
firmly held with the elasticity of both the metal spring terminal. Furthermore, if it is in a piezo- 
electric component according to claim 6 The 1 st metal spring terminal located in the inferior- 
surface-of-tongue side of a piezo resonator is contacted to one electrode for internal 
connection. Since the electrode for internal connection of another side is made to flow through 
the 2nd metal spring terminal located in the top-face side of a piezo resonator through said cap 
One external terminal can be made to flow through one surface electrode of a piezo resonator 
through the 1st metal spring terminal. The external terminal of another side can be made to flow 
through the surface electrode of another side of a piezo resonator through the 2nd metal spring 
terminal and a conductive cap, and the wiring activity by lead wire etc. can be done unnecessary. 

[0018] A piezo-electric component according to claim 7 is set on piezo-electric components 
according to claim 3, 4, 5, or 6. A piezo resonator is positioned by the positioning section which 
protruded on the inner skin of said case body in the location which counters each joint of said 
piezo resonator thru/or its near. It is characterized by positioning a metal spring terminal by 
inserting the edge of said metal spring terminal in the crevice established in a part of [ at least ] 
positioning sections among these positioning sections. 

[0019] If it is in a piezo-electric component according to claim 7, since positioning of a metal 
spring terminal is also performed using the positioning section for positioning a piezo resonator, 
structure of a case body can be made simple. And since the metal spring terminal is positioned 
by inserting the edge in the crevice of the positioning section, positioning of a metal spring 
terminal can be ensured. 

[0020] A piezo-electric component according to claim 8 is set on piezo-electric components 
according to claim 3, 4, 5, 6, or 7. A piezo resonator is positioned by the positioning section 
which protruded on the inner skin of said case body with a background to the extent that each 
joint of said piezo resonator thru/or its near were countered. It is characterized by carrying out 
niting of the metal spring terminal by making the edge side face of said metal spring terminal 
contact at least two positioning sections among these positioning sections. 
[0021] If it is in a piezo-electric component according to claim 8, since positioning of a metal 
spring terminal is also performed using the positioning section for positioning a piezo resonator, 
structure of a case body can be made simple. And since the positioning section is carrying out 
niting of the metal spring terminal by contacting the edge side face of a metal spring terminal, 
the structure of the positioning section does not become complicated, either and it can also 
perform the nest of a metal spring terminal easily. 

[0022] The piezo-electric component according to claim 9 is characterized by mounting a load 
capacitative element on a case body in the space between the metal spring terminal arranged at 
the inferior-surface-of-tongue side of said piezo resonator, and said case body in the piezo- 
electric component according to claim 3, 4, 5, 6, 7, or 8. 
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[0023] It becomes possible to make a load capacitative element build in, without enlarging the 
dimension of piezo-electric components, since the load capacitative element is mounted using 
the space between a metal spring terminal and a case body if it is in a piezo-electric component 
according to claim 9. 

[0024] A piezo-electric component according to claim 10 is set on piezo-electric components 
according to claim 2. The outside case which carried out box-like [ for dedicating an inner case 
and this inner case ] constitutes said case. Said piezo resonator is dedicated in an inner case in 
the condition of having leaned 45 degrees to the inner case. The inside of the two metal springs 
terminal with which the external terminal of the letter of a lead extended at the include angle of 
45 abbreviation to two guide pegs, It is characterized by having pressed down two joints which 
arrange one metal spring terminal on the surface of a piezo resonator, and counter, and pressing 
down two contacts which arrange the metal spring terminal of another side at the rear face of a 
piezo resonator, and remain. 

[0025] If it is in a piezo-electric component according to claim 10, piezo-electric lead type 
components can be constituted using the piezo resonator indicated to claim 1, and if it is the 
same use frequency band, piezo-electric lead type components can be miniaturized. 
[0026] Moreover, with piezo-electric components according to claim 10, since only every two 
joints which are different on the front reverse side of a piezo resonator, respectively are pressed 
down, oscillating damping of a piezo resonator can be lessened. And although the two metal 
springs terminal is pressing down two different joints The piezo resonator is dedicated in the 
inner case in the condition of having leaned 45 degrees to the inner case. Since the external 
terminal of the letter of a lead is extended at the include angle of 45 abbreviation to two guide 
pegs, a lead can be pulled out in parallel using the thing of the configuration same as a two metal 
springs terminal, and cost of a metal spring terminal can be made cheap. 
[0027] 

[Embodiment of the Invention] (1st operation gestalt) Dray^ (a) and (b) are the perspective 
views and sectional views showing the piezo resonator 1 1 by 1 operation gestalt of this 
invention, and this piezo resonator 1 1 is used as a ceramic radiator in a 300kHz - 800kHz band. 
An internal electrode 13 is put between the two-layer ceramic piezo-electricity substrates 
(piezo electric crystal layer) 12 which carried out the shape of a square, a surface electrode 14 
is further formed all over the front **** principal plane of the piezo-electric substrate 12, and 
polarization processing is performed to both the piezo-electricity substrate 12 in the direction 
perpendicular to a principal plane, and polarization processing is mutually performed to this piezo 
resonator 11 on both sides of the internal electrode 13 at the opposite sense. In addition, as the 
arrow head of a continuous line shows drawing 2 (b), the direction of polarization may become 
outward on both sides of the internal electrode 13, and as the arrow head of a broken line shows, 
it may have inside sense on both sides of the internal electrode 13. 

[0028] Although both the piezo-electricity substrate 12 all tends to spread, tends to vibrate and 
it is going to expand and contract in the direction of a rim if a signal (RF electric field) is 
impressed among both the surface electrodes 14 of this piezo resonator 1 1 As a dashed line 
shows to drawin g 2 (b) as the whole, the piezo-electric substrate 12 curves, and since the phase 
of the elongation and contraction is reversed, it deforms so that both principal planes may 
repeat irregularity by turns (hereafter, this is called crookedness vibration and the piezo 
resonator 11 of this invention is called crookedness resonator). 

[0029] The oscillating joint (node) 15 of this crookedness vibration is in four near the center 
section of each side of the piezo-electric substrate 12. Moreover, the product of die length LB 
of one side of the crookedness resonator 1 1 at this time and resonance frequency fr is fixed in 
general, and serves as LBxfr=CB. Here, it is CB**430 mm-kHz. 

[0030] since the constant CB of this crookedness resonator 1 1 is about 1/5 (that* is, 
CB/CS**430/21 00=1/4.88) compared with the constant CS of the flare resonator 1 — the 
same resonance frequency fr — receiving — die length LB of one side of the crookedness 
resonator 1 1 — about [ of die-length LS of one side of the flare resonator 1 ] — it is set to one 
fifth. If an example is given and resonance frequency fr=400kHz the crookedness resonator 1 1 
and the flare resonator 1 will be considered, it will become as it is shown in the next table 1. 
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[0031] 
Table 1] 







MS 




5.25 mm 


2 7.6mm 2 




1 .0 7mm 


1.16 mm 2 



(^Sia&Sf r=4 0 0 kHz) 



[0032] Therefore, if it spreads with the crookedness resonator 1 1 and a resonator 1 is compared, 
the crookedness resonator 11 will serve as the abbreviation 1/5 of the flare resonator 1 by die 
length of one side, and about 1 /will be set to 24 in area. Therefore, if it is the same resonance 
frequency fr, compared with the flare resonator 1, resonator size can be sharply made small by 
using the crookedness resonator 11. 

[0033] (2nd operation gestalt) Dr aw ing 3 is the sectional view showing the piezo-electric 
components 21 by another operation gestalt of this invention, dedicates the above-mentioned 
crookedness resonator 1 1 and the metal spring terminal 23 in a case 22, and constitutes the 
surface mounted device. The case 22 is constituted by the case substrate 24, the inner case 25, 
and the electric conduction cap 26. As the case substrate 24 is shown in drawing 4 (a) and (b), a 
resin plate and a glass epoxy resin substrate, An electrode is formed in the substrate body 27 
which consists of a ceramic substrate etc. The large and small electrodes 28a and 28b for 
internal connection are formed in the top-face both ends of the substrate body 27. The through 
hole division electrodes 30a and 30b (it is formed by dividing a through hole into two.) formed in 
the crevice which the external electrodes (external terminal) 29a and 29b are formed in inferior- 
surface-of-tongue both ends, and was established in the both ends of the substrate body 27 It 
minds and each electrodes 28a and 28b for internal connection and external electrodes 29a and 
29b are connected. The metal spring terminal 23 has four guide pegs 31, is carrying out the 
shape of an abbreviation cross, and is curving in the shape of radii except for the point of each 
guide peg 31 as shown in drawing 5 . The inner cases 25 are the resin mold goods (for example, 
injection-molded product) which carried out the shape of a rectangular flask, and are thin a little 
rather than the thickness of the sum total of said crookedness resonator 1 1 and the metal spring 
terminal 23. moreover, the positioning section 32 is formed in the inside center section of each 
side of the inner case 25, the positioning section 32 is covered up and down, and slot 32a 
prepares — having — **** — the positioning section 32 — two forks — it is formed in the **. 
The distance between the positioning sections 32 which counter is almost equal to die length LB 
of one side of the crookedness resonator 1 1 . The electric conduction cap 26 is formed with the 
metallic material which has the conductivity of aluminum, copper, etc., and the height of a 
building envelope is almost equal to the thickness of the inner case 25. 
[0034] In carrying out a deer and assembling this piezo-electric component 21, as shown in 
dr awin g 4 (a), two or more support bolsters (projected part) 33 are first formed on the case 
substrate 24 at the same height. The support bolster 33 is arranged so that the crookedness 
resonator 1 1 can be supported in a joint 15, and it forms at least one on electrode 28a for 
internal connection of the bigger one of them. Although one of the support bolsters 33 formed on 
electrode 28a for internal connection is formed by the electrical conducting material, for 
example, conductive paste, the quality of the material of other support bolsters 33 is not asked. 
But it is desirable for simplification of a production process to form all the support bolsters 33 
with the same ingredient (electrical conducting material), and the support bolster 33 needs to be 
insulated from electrode 28for internal connection b of the small one in that case. 
[0035] Subsequently, the inner case 25 is piled up on the case substrate 24, and the inferior 
surface of tongue of the inner case 25 is pasted up on the top face of the case substrate 24 
with the insulating adhesives 34. In this way, a case body is constituted by pasting up the inner 
case 25 on the case substrate 24. When each support bolster 33 is located in the inner 
circumference side of the inner case 25 and the crookedness resonator 1 1 is dedicated in the 
inner case 25, the crookedness resonator 1 1 is supported by the support bolster 33 in near 
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[joint 15 ] at the bottom, and it has the minute space for vibration formed between the 
crookedness resonator 11 and the case substrate 24. Moreover, as shown in drawing 5 , the 
crookedness resonator 1 1 is held by the positioning section 32 in near [ of a peripheral face / 
joint 15 ] four places, and by this, the crookedness resonance 1 1 was having a location gap and 
rotation prevented, and it has prevented further that parts other than near the joint of the 
crookedness resonator 1 touch the inner case 25 by the positioning section 32, and vibration is 
dumped. 

[0036] The metal spring terminal 23 is put in in the inner case 25 from on the crookedness 
resonator 1 1, and as shown in dr aw ing 5 , the guide peg 31 of the metal spring terminal 23 is 
dedicated in slot 32a of the positioning section 32. The metal spring terminal 23 is also 
positioned by the positioning section 32, and the metal spring terminal 23 is contacted near 
[joint 15 ] the top face of the crookedness resonator 11 by this in the base of a guide peg 31. 
The center section of the metal spring terminal 23 has floated from the top face of the* 
crookedness resonator 1 1 so that crookedness vibration of the crookedness resonator 1 1 may 
not be barred. 

[0037] Subsequently, as the periphery of the inner case 25 is covered, the electric conduction 
cap 26 is put on the case substrate 24, and the inferior-surface-of-tongue perimeter of the 
electric conduction cap 26 is pasted up on the case substrate 24. Here, although the conductive 
adhesives 36 are used for the adhesives on which the inferior surface of tongue of the electric 
conduction cap 26 is pasted up in the part which passes along electrode 28b for internal 
connection of the one small at least using the insulating adhesives 35 by the part which passes 
along electrode 28a for internal connection of the bigger one at least and the electric conduction 
cap 26 is insulated with electrode 28a for internal connection, it has flowed with electrode 28b 
for internal connection. 

[0038] In this way, since the metal spring terminal 23 is pressed down by the electric conduction 
cap 26 when the electric conduction cap 26 is put, four joints 15 of the crookedness resonator 
1 1 are elastically pinched by the elasticity of the metal spring terminal 23 with the guide peg 31 
and the support bolster 33 of the metal spring terminal 23. 

[0039] In this way, if it is in the assembled piezo-electric components 21 The surface electrode 
14 of the inferior surface of tongue of the crookedness resonator 1 1 is made to flow electrically 
with external electrode 29a at the bottom through the conductive support bolster 33, electrode 
28for internal connection a, and through hole division electrode 30a. The surface electrode 14 of 
the top face of the crookedness resonator 1 1 is made to flow electrically with external electrode 
29b at the bottom through the metal spring terminal 23, the electric conduction cap 26, 
electrode 28for internal connection b, and through hole division electrode 30b. 
[0040] Therefore, both the external electrodes 29a and 29b are formed in the inferior surface of 
tongue of the case substrate 24, and this piezo-electric component 21 can be used as 
components for surface mounts. And if the internal crookedness resonator 1 1 is the same 
resonance frequency, since it can miniaturize rather than the conventional flare resonator 1 and 
it can moreover be thin-shape-ized by the above case structure, according to this piezo-electric 
component 21, it can manufacture small thin components. 

[0041] the piezo-electric components using [ if comparing with the crookedness resonator 1 1 
the piezo-electric components (for example, thing of case structure which is indicated by JP,60- 
119130.U) using the 400kHz flare resonator 1, speaking concretely, will become as it is shown in 
the next table 2, and ] crookedness vibrator — width of face and die length — about 1 / 2.3 to 
1/2.6 time, and thickness — 1/1.8 time and the volume — 1/11 time — a miniaturization — and 
it is thin-shape-ized. 



;0042] 
;Table 2] 
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[0043] Although the case substrate 24 and the inner case 25 which became another object 
mutually constitute the case body from this operation gestalt, this case substrate 24 and the 
inner case 25 are good also as integral construction. If integral construction, then components 
mark can be reduced for a case body and the case substrate 24 and the inner case 25 are made 
separate like this operation gestalt, the electrodes 28a and 28b for internal connection, the 
external electrodes 29a and 29b, etc. can be easily formed using the substrate bodies 27, such 
as a resin plate, a glass epoxy resin substrate, and a ceramic substrate. 

[0044] moreover, the external electrodes 29a and 29b — case substrate 24 inferior surface of 
tongue — the pattern and conductor of a metallic foil — since it can form evenly with thin films 
(vacuum evaporation© film etc.) and conductor thickness film (printing film of conductive paste 
etc.), this piezo-electric component can be mounted in stability, and can be used for a printed- 
circuit board etc. as components for surface mounts. 

[0045] Moreover, if in charge of the assembly of this piezo-electric component 21, since it can 
manufacture as mentioned above by stacking from the bottom in the sequence of the case 
substrate 24, the inner case 25, the crookedness resonator 11, the metal spring terminal 23, and 
the electric conduction cap 26, a production process can be made simple and it is suitable also 
for especially automatic assembly. 

[0046] In addition, the electric conduction cap 26 is manufactured by resin, a ceramic, etc., and 
you may make it form the electric conduction film only in the inside and inferior surface of 
tongue by plating etc. 

[0047] Moreover, although not illustrated, a support bolster is prepared in the inferior surface of 
tongue of the electric conduction cap 26, the joint 15 of the crookedness resonator 11 thru/or 
its near are pressed down with a support bolster, and you may make it put the metal spring 
terminal 23 between the case substrate 24 and the crookedness resonator 11. 
[0048] (3rd operation gestalt) The sectional view and drawing 7 which show the structure of the 
piezo-electric components 41 according [ drawing 6 ] to still more nearly another operation 
gestalt of this invention are the top view showing the condition before attaching the electric 
conduction cap 26. This operation gestalt makes structure of the positioning section 32 simple, 
the operation gestalt of drawm^ — two forks — although the guide peg 31 of the metal spring 
terminal 23 is inserted in slot 32a of the positioning section 32 which carried out the ** and he 
was trying to pinch a guide peg 31 in the positioning section 32, he is trying to make the 
positioning section 32 contact only one side of the metal spring terminal 23 with this operation 
gestalt However, in order that the metal spring terminal 23 may be hard to any sense the 
surroundings and may make it it, two of the four positioning sections 32 contact the right lateral 
of a guide peg 31 , and he is trying for remaining two to contact the left lateral of a guide peg 31 . 
[0049] According to this operation gestalt, since structure of the positioning section 32 is 
simplified, metal mold structure for fabricating the inner case 25 can be simplified, and cost can 
be made cheap. Furthermore, the activity which carries out automatic insertion of the metal 
spring terminal 23 at the inner case 25 also becomes easy, and insertion precision demanded can 
be made low. 

[0050] (4th operation gestalt) Drawing 8 is the sectional view showing the structure of the 
piezo-electric components 42 by still more nearly another operation gestalt of this invention. If it 
is in this operation gestalt, the metal spring terminal 43 is used instead of the support bolster 33 
in the piezo-electric components 21 of the operation gestalt of drawing 3 . That is, vertical 
reversal is carried out, and he dedicates the metal spring terminal 43 of the same structure as 
the metal spring terminal 23 by the side of a top face also to the inferior surface of tongue of 
the crookedness resonator 1 1, and is trying to put the joint 15 of the crookedness resonator 1 1 
thru/or its neighborhood from a front flesh side with the up-and-down metal spring terminals 23 
and 43. Moreover, it is dedicated in slot 32a of the positioning section 32 like [ the guide peg 44 
of the metal spring terminal 43 by the side of an inferior surface of tongue ] the guide peg 31 of 
the metal spring terminal 23 by the side of a top face. However, electrode 28a for internal 
connection needs to extend to the center section of the case substrate 24 so that it may flow 
electrically with the metal spring terminal 43. 
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[0051] (The 5th, the 6th, 7th operation gestalt) The sectional view and drawin g 10 which show 
the structure of the piezo-electric components 45 according [ drayying 9 ] to still more nearly 
another operation gestalt of this invention are the top view showing the condition before putting 
the electric conduction cap 26. If it is in this piezo-electric component 45, the guide peg 31 of 
the metal spring terminal 46 is made into two. the two forks which have slot 32a for holding the 
guide peg 31 of the metal spring terminal 46 to the inner skin of the inner case 25 corresponding 
to this — the positioning section 32 of the pair which carried out the **, and the positioning 
section 47 of the pair projected towards the joint 15 of the crookedness resonator 1 1 are 
formed. Moreover, as shown in drawin g 1 1 , corresponding to the guide peg 31 of the metal 
spring terminal 46, the support bolster 33 is provided in the top face of the case substrate 24 
only at two places. 

[0052] A deer is carried out, the crookedness resonator 1 1 is dedicated in the inner case 25, and 
is laid after the support bolster 33, the metal spring terminal 46 is dedicated in the inner case 25 
from on the crookedness resonator 1 1, and the guide peg 31 is inserted in it by slot 32a of the 
positioning section 32. Therefore, near, the crookedness resonator 11 is contacted by the joint 
15 neighborhood, the four positioning sections 32 and 47 are positioned, and the metal spring 
terminal 46 is positioned by slot 32a of the positioning section 32. Moreover, the crookedness 
resonator 11 remains by the tip of the extension section 48 which extended in the direction 
which two joints 15 are pressed down and intersects perpendicularly with a guide peg 31 further 
by the base of a guide peg 31 , and two joints 1 5 are pressed down. 

[0053] Thus, the thing small as much as possible of the area of the part which presses down the 
joint 15 of the crookedness resonator 11 is desirable. The mathematical joint 15 is because parts 
other than joint 15 are pressed down as much as possible and vibration is not dumped, even if 
the location which the metal spring terminal 46 presses down by that it is a point and the 
location gap at the time of an assembly separates from a joint 15. 

[0054] In addition, although two guide pegs 31 of the metal spring terminal 46 are positioned by 
the positioning section 32 and he is trying to press down four joints 15 of the crookedness 
resonator 1 1 with the metal spring terminal 46, the extension section 48 of the metal spring 
terminal 46 is omitted, and you may make it press down only two joints 15 of the crookedness 
resonator 1 1 only on two foot 31 of the metal spring terminal 46 in this operation gestalt. 
[0055] Moreover, you may make it press down each the top face and inferior surface of tongue 
of the crookedness resonator 1 1 as deformation of the operation gestalt shown in drawin g 9 , 
with the metal spring terminals 46 and 49 which have two guide pegs 31 and 44, as shown in 
dr a w ing 12 and dr awin g 13 . the two forks in which the metal spring terminal 49 by the side of an 
inferior surface of tongue is also the same with the metal spring terminal 46 by the side of a top 
face, it has two guide pegs 44 and the extension section 50, and the positioning section 32 of the 
inner case 25 all has slot 32a — it considers as the thing of a **. And the guide peg 31 of the 
metal spring terminal 46 by the side of a top face and the guide peg 44 of the metal spring 
terminal 49 by the side of an inferior surface of tongue are turned so that the include angle of 90 
degrees may be made mutually, and the metal spring terminals 46 and 49 are arranged on the top 
face and inferior surface of tongue of the crookedness resonator 1 1, respectively. 
[0056] According to these operation gestalten, since, as for the metal spring terminals 46 and 49, 
only two have guide pegs 31 and 44, respectively, structure of the metal spring terminals 46 and 
49 can be simplified, and the nest to the inner case 25 also becomes easy. 

[0057] In this operation gestalt, although two guide pegs 31 and 44 of the metal spring terminals 
46 and 49 are positioned by the positioning section 32 and he is trying to press down four joints 
15 of the crookedness resonator 1 1 with the metal spring terminals 46 and 49, the extension 
sections 48 and 50 of the metal spring terminals 46 and 49 may be omitted. That is, you may 
make it press down two joints 15 of the crookedness resonator 1 1 at a time only on foot 31 and 
44 of two each of the metal spring terminals 46 and 49 made to cross on the front reverse side 
of the crookedness resonator 1 1, as shown in dra w i n g 1 4 and dra w ing 15 . According to such an 
operation gestalt, oscillating damping of the crookedness resonator 11 can be reduced more. 
[0058] (8th operation gestalt) The sectional view and drawing 1 7 which show the structure of the 
piezo-electric components 51 according [ drawing 16 ] to still more nearly another operation 
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gestalt of this invention are the decomposition perspective view. This piezo-electric component 
51 makes the load capacitative element (capacitor) 52 build in with the crookedness resonator 
1 1 in a case 22. 

[0059] If it is in the case substrate 24 used for this piezo-electric component 51, the electrodes 
28a, 28b, and 28c for internal connection of three fields are formed in the top face of the 
substrate body 27, and the external electrodes 29a, 29b, and 29c of three fields as shown also in 
a rear face at drawing 18 are formed. Electrode 28b for internal connection and external 
electrode 29b which are located in an edge on the other hand are connected through through 
hole division electrode 30b, and electrode 28a for internal connection and external electrode 29a 
which are located in a periphery part are also connected through through hole division electrode 
30a. Moreover, central electrode 28c for internal connection and external electrode 29c are 
connected through through hole 30c. 

[0060] The load capacitative element 52 used with this operation gestalt is used abundantly at 
the MHz band radiator, and as shown in drawing 1^9 , two load-carrying capacity C1 and C2 is 
constituted by one. Namely, this load capacitative element 52 forms the common electrode 
(ground electrode) 54 in the inferior-surface-of-tongue center section of the dielectric 
substrate 53. In the both ends of the dielectric substrate 53, apply to a top face from an inferior 
surface of tongue, and the capacity electrodes 55 and 56 are formed. One load-carrying capacity 
C1 is constituted between the capacity electrode 55 and the common electrode 54, the load- 
carrying capacity C2 of another side is constituted between the capacity electrode 56 and the 
common electrode 54, and both the load-carrying capacity C1 and C2 is connected to the serial 
through the common electrode 54. 

[0061] A deer is carried out, and before this load capacitative element 52 attaches inner case 25 
grade on the case substrate 24, it is mounted in the case substrate 24 in the condition like 
drawin g 20 (b). That is, central through hole 30c is filled up with electroconductive glue 57 at the 
same time it applies the electric conduction adhesives 57 like dr a w in g 20 (a) on each electrodes 
28a, 28b, and 28c for internal connection, the load capacitative element 52 is placed and pressed 
on it, and electroconductive glue 57 is stiffened. Consequently, while the load capacitative 
element 52 is fixed to case substrate 24 top face by electroconductive glue 57, the capacity 
electrodes 55 and 56 of both ends are connected respectively electrically to the electrodes 28a 
and 28b for internal connection, and the common electrode 54 is electrically connected to 
electrode 28c for internal connection. Therefore, the common electrode 54 of the load 
capacitative element 52 flows through through hole 30c with external electrode 29c of the 
center of an inferior surface of tongue of the case substrate 24. 

[0062] Subsequently, after applying the insulating adhesives 34 to the inferior surface of tongue 
of the inner case 25, pasting up the inner case 25 on the top-face periphery section of the case 
substrate 24 and the insulating adhesives' 34 hardening, the metal spring terminal 59 is dedicated 
in the inner case 25. 

[0063] The metal spring terminal 59 has four downward guide pegs 60 prolonged in the radial, and 
four upward guide pegs 61 which extended towards the upper part a little from the middle, as 
shown in drawin g 21 (a). When each is crooked below, elasticity is given to the downward guide 
peg 60 of the metal spring terminal 59, and the distance at the tips of the downward guide peg 
60 located in the direction of a vertical angle is almost equal to the width across corners of the 
space within the inner case 25. Therefore, if the metal spring terminal 59 is put in in the inner 
case 25 like drawing_21 (b), the metal spring terminal 59 will be dedicated in the inner case 25, 
without interfering with the positioning section 32, and the tip of each downward guide peg 60 of 
the metal spring terminal 59 will be positioned in a corner of inner case 25 inner circumference. 
Since electrode 28a for internal connection is located in this corner, the metal spring terminal 59 
contacts electrically electrode 28a for internal connection of the case substrate 24. 
[0064] Thus, since the metal spring terminal 59 has floated from the top face of the case 
substrate 24 except the tip of the downward guide peg 60, space is generated between the case 
substrate 24 and the metal spring terminal 59, and the load capacitative element 52 will be 
mounted on the case substrate 24 using this space. Moreover, between the load capacitative 
element 52 and the metal spring terminal 59, the opening which is extent which can maintain the 
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insulation between the load capacitative element 52 and the metal spring terminal 59 is secured. 
[0065] If the crookedness resonator 11 is dedicated in the inner case 25, today's [ of the upward 
guide peg 61 of the metal spring terminal 59 ] will be carried out near [ in the inferior surface of 
tongue of the crookedness resonator 1 / each ] a side center section (joint 15), and it will 
support the crookedness resonator 11. Moreover, the positioning section 32 of the inner case 25 
contacts or approaches the joint 15 of the crookedness resonator 1 1, and positions the 
crookedness resonator 11. When dedicating the metal spring terminal 23 in the inner case 25 
from on the crookedness resonator 1 1 after dedicating the crookedness resonator 1 1 to the 
inner case 25, while inserting the guide peg 31 of the metal spring terminal 23 into the positioning 
section 32, the joint 15 of crookedness resonator 1 1 top face is pressed down on foot 31. 
[0066] After dedicating the metal spring terminal 59, the crookedness resonator 1 1 , and the 
metal spring terminal 23 in the inner case 25, As the insulating adhesives 35 are applied to the 
inferior surface of tongue of the electric conduction cap 26 and the periphery of the inner case 
25 is covered, the insulating adhesives 35 are stiffened putting the electric conduction cap 26 on 
the case substrate 24, and pushing the electric conduction cap 26 against the case substrate 24. 
The electric conduction cap 26 is pasted up on the case substrate 24 with the insulating 
adhesives 35, and the crookedness resonator 1 1 and the metal spring terminals 23 and 59 are 
closed between the case substrate 24 and the electric conduction cap 26 by this. In addition, 
since electrode 28b for internal connection is prepared in the adhesion location of this electric 
conduction cap 26, the electric conduction cap 26 contacts electrode 28b for internal 
connection electrically by replacing with the insulating adhesives 35 at this part, and using 
electroconductive glue 36. Moreover, since it is closed by the insulating adhesives 35 and 
electroconductive glue 36 between the electric conduction cap 26 and the case substrate 24, 
and through hole 30c is filled up with electroconductive glue 57 and closed, the closure of the 
crookedness resonator 1 1 is carried out in airtight between the electric conduction cap 26 and 
the case substrate 24. 

[0067] In this way, the guide peg 31 of the metal spring terminal 23 and the upward guide peg 61 
of the metal spring terminal 59 are forced on both sides of the crookedness resonator 1 1 by the 
elasticity of the metal spring terminal 23, and while the crookedness resonator 1 1 is pinched 
from both sides in a joint 15, it is made to flow through it electrically, if the electric conduction 
cap 26 is pressed to the case substrate 24 and adhesion unification is carried out by the metal 
spring terminals 23 and 59 and the electric conduction cap 26. Since the metal spring terminal 
59 touches electrode 28a for internal connection, the surface electrode 14 by the side of the 
inferior surface of tongue of the crookedness resonator 11 and one capacity electrode 55 of the 
load capacitative element 52 are made to flow through it through through hole division electrode 
30a by external electrode 29a. Moreover, since the electric conduction cap 26 is made to flow 
through electroconductive glue 36 by electrode 28b for internal connection, the surface 
electrode 1 4 by the side of the top face of the crookedness resonator 1 1 and the capacity 
electrode 56 of another side of the load capacitative element 52 are made to flow through it 
through through hole division electrode 30b by external electrode 29b. 

[0068] What is shown in drawin g 22 connects an inversed amplifier OP, bias resistance R, and a 
piezo resonator RS to juxtaposition. The input terminal of an inversed amplifier OP is connected 
to a gland through load-carrying capacity CI. It is the oscillator circuit 66 which also connected 
the output terminal of an inversed amplifier OP to the gland through load-carrying capacity C2. 
Moreover, in such an oscillator circuit 66 Load-carrying capacity C1 and C2 is connected to the 
both ends of a piezo resonator RS, respectively, and the piezo-electric radiator 67 (part 
surrounded with the broken line in drawing 22 ) which unified a piezo resonator RS and load- 
carrying capacity C1 and C2 is offered. According to the piezo-electric components 51 
constituted as mentioned above, the piezo-electric radiator 67 of the part surrounded with the 
broken line among the oscillator circuits 66 shown in drawing 22 can be manufactured to one. 
[0069] (9th operation gestalt) Drawing 23 is the sectional view showing the structure of the 
piezo-electric components 71 by still more nearly another operation gestalt of this invention. 
Two load capacitative elements (multilayer capacitor) 72 and 73 are mounted on the case 
substrate 24, and it is as common to this operation gestalt as the 8th operation gestalt except 
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the load capacitative element 72 and 73. 

[0070] With this operation gestalt, although the load capacitative element 52 equipped with two 
load-carrying capacity C1 and C2 was used with the 8th operation gestalt, as shown in drawing 
24 , one load capacitative element 72 (load-carrying capacity C1) is mounted among the 
electrodes 28a and 28c for internal connection, and the load capacitative element 73 (load- 
carrying capacity C2) of another side is mounted among the electrodes 28b and 28c for internal 
connection. 

[0071] (10th operation gestalt) With each above-mentioned operation gestalt, although each 
explained the electronic parts as an object for surface mounts, structure of these electronic 
parts can be used as the lead components of the type which inserts and mounts a lead in the 
through hole of a wiring substrate etc. by changing the structure of a case metallurgy group 
spring terminal. This example is shown in drawin g 25 and d raw i n g 26 . 

[0072] Drawin g 25 is the sectional view showing the piezo-electric components 81 by still more 
nearly another operation gestalt of this invention: Moreover, drawing 2 6 (a) and (b) are the front 
views and sectional views showing the crookedness resonator 1 1 and the metal spring terminal 
85 which were dedicated to the inner case 82. Opening of the cavernous section 83 which can 
lean the crookedness resonator 1 1 45 degrees and can dedicate it is carried out to the inner 
case 82 which carried out the shape of a corner guard, and the positioning section 84 for 
pressing down and positioning the joint 15 of the crookedness resonator 1 1 to the inner skin of 
the cavernous section 83 is formed in four places. 

[0073] If it is in the metal spring terminal 85, the lead base 87 has extended so that it may 
intersect perpendicularly with a guide peg 86 from the center of two guide pegs 86 which curved 
to the approximate circle arc, and as it was crooked at the include angle of 45 degrees to the 
lead base 87, the lead 88 has extended. The metal spring terminal 85 is pressing down the joint 
15 of the crookedness resonator 1 1 on two foot 86, and the guide peg 86 of the metal spring 
terminal 85 of a front flesh side is pressing down a joint 15 which is arranged so that the include 
angle of 90 degrees may be made mutually, and is mutually different from the front flesh side of 
the crookedness resonator 11. 

[0074] In this way, as shown in drawing 26 (a) and (b), the inner case 82 where the crookedness 
resonator 1 1 and two metal spring terminals 85 were dedicated is inserted into the outside case 
89 in which the base carried out opening, and the closure of the opening of the outside case 89 
is carried out with the resin 90 for the closures. 

[0075] Since the crookedness resonator 1 1 is used even if it is in this piezo-electric component 
81, the piezo-electric components 81 can be miniaturized. Moreover, by leaning the crookedness 
resonator 1 1 45 degrees, dedicating in the inner case 82 and leaning lead 88 45 degrees to two 
guide pegs 86 prepared in the metal spring terminal 85, the configuration of the two metal 
springs terminal 85 can be carried out in common, and cost can be made cheap. 
[0076] 

[Effect of the Invention] Since the constant showing the product of die length of one side of a 
piezo resonator and resonance frequency becomes small according to the piezo resonator 
indicated to claim 1 as stated above, in the same use frequency band, die length of one side of a 
piezo resonator can be shortened, and the miniaturization of a piezo resonator can be attained. 
[0077] Moreover, if it is in a piezo-electric component according to claim 2, since the piezo 
resonator by crookedness vibration indicated to claim 1 was dedicated to the case and the 
external terminal is prepared in the case exterior, in the same use frequency band, this piezo- 
electric component can also attain a miniaturization with the miniaturization of a piezo resonator. 
Moreover, since the piezo resonator within a case is supported in a joint thru/or its near, even if 
it has dedicated to the case, vibration has become is hard to be dumped. 

[0078] Since according to the piezo-electric component according to claim 3 either the top face 
of a piezo resonator or an inferior surface of tongue is pressed down by the projected part and 
another side is pressed down with a metal spring terminal, a metal spring terminal can be 
managed with one, and while cost becomes cheap, the assembly of piezo-electric components 
also becomes easy. 

[0079] If it is in a piezo-electric component according to claim 4, since the inferior surface of 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2004/07/26 



12/13 s<— v 



tongue of a piezo resonator is supported by the projected part and only the top face is pressed 
down with the metal spring terminal, a metal spring terminal can be managed with one, and while 
cost becomes cheap, the assembly of piezo-electric components also becomes easy. 
Furthermore, according to the piezo-electric component according to claim 4, while forming at 
least one of projected parts with a conductive ingredient, it arranges on one electrode for 
internal connection. The joint of a piezo resonator thru/or its near are elastically pressed with 
the metal spring terminal inserted between the inferior surface of tongue of a cap, and the piezo 
resonator. Since the electrode for internal connection of another side is made to flow through a 
metal spring terminal through said cap One external terminal can be made to be able to flow 
through one surface electrode of a piezo resonator through a conductive projected part, the 
external terminal of another side can be made to flow through the surface electrode of another 
side of a piezo resonator through a metal spring terminal and a conductive cap, and the wiring 
activity by lead wire etc. can be done unnecessary. 

[0080] If it is in a piezo-electric component according to claim 5, since piezo-electric 
components are pinched from both sides with the metal spring terminal, a piezo resonator can be 
firmly held with the elasticity of both the metal spring terminal. 

[0081] If it is in a piezo-electric component according to claim 6, since piezo-electric 
components are pinched from both sides with the metal spring terminal, a piezo resonator can be 
firmly held with the elasticity of both the metal spring terminal. Furthermore, according to the 
piezo-electric component according to claim 6, the 1st metal spring terminal located in the 
inferior-surface-of-tongue side of a piezo resonator is contacted to one electrode for internal 
connection. Since the electrode for internal connection of another side is made to flow through 
the 2nd metal spring terminal located in the top-face side of a piezo resonator through said cap 
One external terminal can be made to flow through one surface electrode of a piezo resonator 
through the 1 st metal spring terminal. The external terminal of another side can be made to flow 
through the surface electrode of another side of a piezo resonator through the 2nd metal spring 
terminal and a conductive cap, and the wiring activity by lead wire etc. can be done unnecessary. 

[0082] Since positioning of a metal spring terminal is also performed using the positioning section 
for positioning a piezo resonator according to the piezo-electric component according to claim 7, 
structure of a case body can be made simple. And since the metal spring terminal is positioned 
by inserting the edge in the crevice of the positioning section, positioning of a metal spring 
terminal can be ensured. 

[0083] If it is in a piezo-electric component according to claim 8, since positioning of a metal 
spring terminal is also performed using the positioning section for positioning a piezo resonator, 
structure of a case body can be made simple. And since the positioning section is carrying out 
niting of the metal spring terminal by contacting the edge side face of a metal spring terminal, 
the structure of the positioning section does not become complicated, either and it can also 
perform the nest of a metal spring terminal easily. 

[0084] It becomes possible to make a load capacitative element build in, without according to the 
piezo-electric component according to claim 9, enlarging the dimension of piezo-electric 
components, since a load capacitative element can be mounted using the space between a metal 
spring terminal and a case body. 

[0085] If it is in a piezo-electric component according to claim 10, piezo-electric lead type 
components can be constituted using the piezo resonator indicated to claim 1, and if it is the 
same use frequency band, piezo-electric lead type components can be miniaturized. 
[0086] Moreover, with piezo-electric components according to claim 10, since only every two 
joints which are different on the front reverse side of a piezo resonator, respectively are pressed 
down, oscillating damping of a piezo resonator can be lessened. And although the two metal 
springs terminal is pressing down two different joints The piezo resonator is dedicated in the 
inner case in the condition of having leaned 45 degrees to the inner case. Since the external 
terminal of the letter of a lead is extended at the include angle of 45 abbreviation to two guide 
pegs, a lead can be pulled out in parallel using the thing of the configuration same as a two metal 
springs terminal, and cost of a metal spring terminal can be made cheap. 
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[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2004/07/26 



(19) 0#H#ifJT(JP) 



2001-36376 

(P2001-36376A) 

(43) <&Wi B ¥-I&13^2M 9 0 (2001. 2. 9) 



(51) Int. CI. 7 

H0 3H 9/17 
9/10 



F I 
HO 3H 



9/17 
9/10 



f-^-y (#*> 

A 5J108 



Eft* *!t* »*3Stf>» 10 O L 



(±1 51) 



(21)fctJ»*-S§- 


1-209964 


(71)ajHA 


000006231 














(22)tMSB 


W-f&ll^lR 23 0 (1999. 7. 23) 




^fli^fil^^: TfT^#-T S 26#10^ 








(72)^0^# 












T g 26#10-^- 


















(72)*9!# 


*# *6fT 




























(74) MA 


100094019 

























(54) mwo&m j±m&M7-Rxfj£mi®& 



(57) [Sft] 

**Bfi!l^ Bairns J: 9 dS&^-f £ 0 



11 




(b) 



— 



win n jp ^r -' 2 



14 13 
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BB^JR^<^S»^^ffiSBS:#A-t-5 w t \c X o T&M^ 

5 X(i 6 (-HBtc^JSEma5p p Pc 

6 Xf* 7 (CfeScCOlESgPB^o 

[If *Jg9 ] BfrlS/EEW^S^^TffifMt-BEB^ ixfcA: 
-6, If*3l3, 4, 5. 6. 7Xtt8Kffitt<^JESffl5 

a 

PPo 

[»*jsi 0] rt^— ^ tm^—^^m^^t^(o 

/^^^i9^t6, ft 2 KffittoffiHSBiFpo 

[0001] 

30 [«wojRi-5a«»^] ^mwa, m&Mm^£z>i± 
[0002] 

3 0 0-8 0 0 kH zmn&M+t It 

•<o/Emsfi2^^*"^]^ini tc^i^r^-c^-r) 0 

40 rcoj; 9 ftto* 5 9 1 "C*(i, M«ffi«ffi3ra(C«-?- 

^ (7) ^ fp] ifi] 1 1 X \ * fll ^ M "t" 5 o 
[0 0 0 3] w^to&si^S^l-Cfi. ^rO— iZ2(7)S^ 
1st f r t ^«fi«fe— ST'fc <9 s 

L s X fr=C s 

i:*5o C^T\ Cs(^ttfcoT, Cs^2100 
mm • kHz X&Z> 0 ^Jx.ii\ *«jg2£»ri* f r= 3 5 
0 kH z ^S^SrWJ: 9 ir-Ttbtf. ^:^liZ2co^$ 

50 [0004] *iff*i-^-re»S/Wt;^iStp« 



3 

[0 0 0 5] 

iB^^^e OjESgtf ft SrffitJW- 5 r t M fc 5 „ 
[0 0 0 6] 

[0 0 0 7] S»*«l*dlE«tLfcJE«*fi^(-feoT 

[0008] a»#ig 2 icmmcomm^^ »#>s 1 

[0 0 0 9] ff*^2(ciS«c^i±®^p n ptC^oT^, If 
*3S 1 (Dmm&M* &tr—X T ^ 

-So 

[ooio] m^m 3 ^ia*^jE«SFPp°nfi x it 2 ^ 

54§^(cPB Sltt^fi^ Xtf>*B(£ 
[0 0 1 1] W^SiCfEtt^JEafflp^tC&oTti, £E 
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4 

[0 0 12] ff*J!4^fSScO/Emg[5p p p^, »*«2(r 
WE®^JEm^D p p^^oV^-C, ^"^**i:f^^— 

[0 0 13] ff^tJS4iC|S^EEma5p a p^fcoT(i. JE 
s<*$&1 l Iz£<>X$?£zlX\,^<DX\ 1 

20 ox*, h&&mztj:zkmttmM&<ofa±x 

\- x o x&m^m^m^i^ ^(om^w^m^n 

x&m^m^(o-^(Dmmmm^-^(D^^\zmm 
30 ft ^xj£m^m^(oi^jj(Dmmmm^m^(D^^\c 

[001-4] 5 (Cffitt^jEEmSfBfp^. ft *^ 2 ^ 

f5ic^oi^ma5p R p^-^v^r, ^-^^^t^^— ^^t- 

40 [0 0 15] ff*^5(CfS®cD|Emap 3 a(CfooT^, JE 

mm^^^m^^^x^xmm^h^i^xi^^ 
x\ m&m'<*i&*<nwmc±^x&m&m¥&fomz. 

[0016] fflf*«6 ^fS^OJ£@gfip p p^, If *^ 2 
fB*OH«fflo p p{c*5V^r. ^r-^i^km^r— **mc 
Wi^&mm&o*^ y?k \z J: <9 miBE-Jr— ^SrfllfiE t, 

mmmmzm?, mm^-^i^k^-Y^zfkcom^m 

50 l (7?&JR/<^«8^. StlSSEEIi#fi^&tJ«®2(7>&JR^<^ 



5 

[0 0 17] ff*35 6^|E«cCO/E@gl5p p p^feorf^, £E 
y L"C/E«*tB^<o±S«J(-ffi»i-5» 2 

[0 0 18] |f^:3l7{CfBgcCO/Em^p B pfi. »*3g3, 

4./ sx^etcfssccDjEsgpp^tcio^r, mmi±m i &M 

[0 0 19] »*3S7{c85*^EE«a5iPD^«>o"C(i, JE 
[0 0 2 0] »3jt3® 8 tCfS®^JEm^n p p^. §f#« 3 N 

4, 6x^i7t-fs«cc7)J±m^p 0 D^-^v^T. Mfs^s 

ST- U mtLW.®:*b^<Ooib'ptj:< t h 2^ 

-tt^ri io-C&JR^aSiFSrlHiejJii?) L/c^i: 
Wit LTV^So 
[0 0 2 1] f»*3S 8 i-fB«c^/Effl3ip R p Cfcotlt JE 
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6 

[0 0 2 2] It*^ 9 (CfS®CD/Ema5p P o^. 3 , 

4. 5, 6, 7Xfi8tCfEtt^JEm^p p ai-*3V^T, ftufE 

[0 0 2 3] »3ft3l9^ia«6<7?/E«lflSiai-feoTfi. & 

[0 0 2 4] IS*JSl 0U:lE*OjEE«ffip B nti, f»*3S2 
lifE*c<z>JE«ffip B n^:i3^*t\ fatr—x kn%fttr—x&m 

^jtt- y - K^^gp^^m $ tt^i 2 

[0 0 2 5] 91*31 1 0 tCfE«c^)JEm^p 0 pt-feor f* x 

[0 0 2 6] IS*^ 1 0 (rlE^cOjEaaSfpT'fi, 

30 'M<t5iim5c l^fc, 2 ^^JR'^flrj 1 
f*9^— xlcMl-X 4 5*«Ctfc4feflg-ejEEffl:*S J f-S:l^l'5r- 

[0 0 2 7] 

[«W^HJ6^ffi] (Sl^Hlifi^ffi) B2 (a) 

40 (b) te^mw<D— mmmm^x^j^m^M^i 1 ^ 

X. 300kHz — 800kHz O^J^tC ^Tir ^ ^ 

litis jE*?g*fcSrLyb2JB(7?ir7^ y^JE«S4E 
(JEm#^) 1 2M^rtffl5«ffil 3 $^tc 
JESSS 1 2 co^Sf^3Epi<D^®{c^®m® 1 4 ^?f^ 

{C^^S^^^tlT^^, ^of^Mi 1 3£#5A,-t* 

50 *r6](L El 2 (b) ^^o^TH^^>^SlT^-r J: 9 t-, 
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8 



*fn*p-rs<!:, ffitsii 2*1^ 

(i!2 (b) (ci^a««ft"e^i"J;3t-, StSfii2iS 
[0 0 2 9] ^(OJfflft«ft<Z)i6»fflS,& (/— K) 15 1* 
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L B X f r=C b 

kft&o --"C\ Ci3^4 3 0mm • kH z 
[0 0 3 0] 1 1 <03©»C 13 fl, J£^f9 

(o*f9, C, 3 / 
Cs^4 3 0/2 1 0 0=l/4.88) "Cfc^^fb, 
HC#ffiHS»f i-t^LTi*. ©ft^JlT-l lcOliS 
CO* £ L B (iifcjftS *9 *tg^ 1 CO 1 ZKDM: £ L s COW 1 / 
5£fr5o jl^J^^fS^, «Mtfr=4 0 0 
kHz <£>JB«#J6^ 1 1 RXtm* <0 1 £#;t5 

[0 0 3 1] 





l iS (OS 5 






5.25 mm 


2 7.6mm 2 




1 .0 7mm 


1.1.6 mm 2 



WfiJ^ift* f r =4 0 0 kH z) 



[0 0 3 2] Sot, Bft^fi^l 1 £t£j&S<9*ffi^l 

H^lco^i/5 <h^^. ffi«T*iBl/2 4i:45 0 J; 
oX, l^-^ili^S f rX&tu£ , JSft^lB^i IS: 

[0 0 3 3] (fg 2 co^g^ftl) H 3 te#*W<aSiJfcH 
*S?F^tcJ:5/£m^p p «2 l Sr^-fWfffil2i-efeoT, ^r— 
^2 2rt(c_b|5JBft#S J f-l 1 £&«><^$8^2 3 

M^tttl^o >5r— *S1K2 4 1*. 0 4 (a) (b) 

2 8a, 28b tfWttt b*K TffiWBfflH- 
f*fl-8fl«ffi WfflSSH 1 ) 2 9a, 29b j5?Ktt hthX £3 
"9, Sfi*flc2 7 0WS»^K(tb^fc[!Dfflrticjgj5SS 
tXtz^^—^—J^ftWlWM 3 0 a , 3 0b * — 

^2»it5:^aotM$nti^ 0 ) 

T J Ern-P^rtfflfi6ll«fflfl;1S2 8a, 2 8b ktVUWM 
29a, 2 9 b tfrm%n£tlX\s^ 0 &JR^«8 J F-2 3 
fiH5(^$jx-Ci/^J:5(-. 4#<OJE 3 1 €r*TLT^ 
TW+X^SrUTisi?. #J£3 1 <05te*«5&B*^TR 
M^iLt^^o rt-ir-* 2 5 fift^S: Lfc«J3B 

1 l StJt&JR^**^ 2 3 co^ff com^-J: <9 
<4ot^6 e . rt^— * 2 5cO&iZ2cortffi+*£l$ 

^CttfiH»:*S|5 3 2j5SS(t^tlT*3!3, fiI^W3 2 

tca±T\ztDtaxM3 2 a^Kttbttrv^rffiaftft 



953 2(i"JI5«^fi8$^X-C\/^5o 

3 2P B loiEKfiJBft*fi-T-i l to lmcoMZ L B tCf5t^ 

19 , rtas^PBl<7>iS5*firt^ — ^ 2 5coJ?^>f^£^L< 

[0 0 3 4] LT^LT, ^OJEHSPiS 2 1 Sri&arCSM 
fcfcoTIl 114 (a) (CT^i-J: 9 ST-ir— *Sffi 

2 4 ±K«*o£8F#: 3 3S:l^i:S5Stc^-r 

30 5 0 £mt 3 3 te, ©S^H^- 1 1 1 5 X^mX 

t*^rtla5SE«lcffl«ffi2 8 a(0±tcfl£j£i-5o l*3SR85 

^m^2 8 a <D±izjfm^ntz^nits 3<do^<d\ 

v^tfs, {&co3fcmfc3 3^*tK(iB8^>*v^ 0 toifc, 
»-&{cfiS:t*«:3 3(i/hS**<7?rtSBSJKffl*ffi2 8 b 

40 [0 0 3 5] oV^T\ ^-^SS2 4CO±^f^|^— ^ 2 

«6itt^fSJ3 4(aotgff^ 

^S«2 4CO±^F^!^-^ 2 5^ft6;iCJ:ot 
>r-7««^tl§ 0 #3£«Ftt3 3(i, f^^r-^2 
5cOrti^^lJ^figLT^t9 , F^^ — X 2 S^tCJSft^^ 
^Fl 1 ^tt^Si:, 1 fiTB^fifi^l 5tt 

-.x StS 2 4 £ co ra <0 tz * (0«/Jn BB Sr^^c * 

ns 0 JSE&^i^l l(*, [E3 5ic^-rJ: 9tc, ^ 

50 J^ffi<Z>4ffigf<Offl1,fel 5WiftSrf4B**!)ffl3 2CJ:or 



(6) 



[0 0 3 6] /Sffl^tg^l 1 <0±frbfotr — * 2 5 F^tC 
38^ 2 3 (D& 3 1 ZiiLW.fefrU 3 2 <7>j* 3 2a F^ItC^^ 

5c mi: J; oTM^*^ 2 3 ttK^a 3 2 {: 

«-e®ft*fi^i i©ib(o»jsi 5#5fi^a«$iJ:e> io 

[0 0 3 7] O^T\ * 2 5£>*Wi£l59 <fc 9^ 

I*, t *>*t*^rt*FI5Sg«cfflS*2 8 a 

^w^gpgeiHi2 8 b SrfflSSB»-C(i3!c«tt^S&* 20 

i28a i:l«tLtV^^ rt*RHS«ffl«ffi2 8 b k 

[0 0 3 8] l9ltSi^rty^2 6««t, & 
JRy<**S^-2 3^^=^ ^2 6(Cjf S^fttt^n* 
OT\ JBft*fiT-l 1 <Z? 4 ffigf (75fflS^ 1 5 
■7-2 3 (?)#tiC<tot ■&JR^«8 J f' 2 3 0J£3 1 <h^J$* 
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[0039] r 9 LTiavrr £>*xfcffi««H$.& 2 1 t^fco 

<£>3£t*tfc3 3, rt«flgSJKffl«ffi2 8 aS^^- ^ 
^#J®ffi3 0 a $:STTI^aifi2 9 a <h®M#Jt^ 

14(1 M/<«^2 3, S1H^2 6, rtSBffi 

28b RTf^/u- 7f,—/uftmmm sob ^gt 

T®^)»ii2 9 b i:»S[W(-3»ii* J frf>^"Cl/^S 0 
[0 0 4 0] Sot, ^^JE^p n p2 1 Ji^r — ^S^2 
4(DTm^^^M^2 9 a , 2 9 b^KttPjtfTV^ 

Cch^T^5cO-C\ ^^JESS|5p p p2 1 IdJitUi, 'J^It- 

[0 0 4 1] ^flcftjf^ ^ 400kHz <2>t£j&5 V) $t 

1 ^iV^/clti^p p p UMBB 6 0-119 

1 3 0#^«(cH^Sn-CV^5 «t 5*^ — ^P5t^t> 

irJBft^S^F'l l ^^it^-TS^, #:oil2<DJ: 5 
(c*<9, ®*i!ilbT-^ffiv^fc)±mS5p a p-e^. iPI^tKft^ 
-?**Jl/2. 3-1/2. 6fflK fWl/1. 8^. ft: 

iti/n feiz^mitRxmmitztiZo 

[0 0 4 2] 
[*2l 





4i 










8.0 


9.0 


3.3 


! 2 3 7.6 




3.5 


3 . 5 


1 .8 


j 2 2.0 



[0 0 4 3] ^(omMMMX^ m^mfakteifctr 
— *S4R2 4 i:^]^— ^ 2 5i:J;ot^^*M«S 
LTV^SdK Z.(Dtr—^mtR2 4 — * 2 5 £ fi— 

vmmhi,xh£\<\ k-tti&. 

o\z^-xmm2 4 kft<tr-*2 s^mm^-tntf, m 
mm-**?* • ^^^mm&m^y $ v$mmv> 

Sfi*»2 7SrfflV^rtSPS«ffl«S2 8 a, 2 8b^ 40 
Mli2 9a, 2 9b?^lCKT^^ 
[0 0 4 4] fl>6|SS*2 9a, 2 9 b f* , ^ — * 

mm2 4Tmc&mm(Ds<?-^mt£mm mmm* 

[0 0 4 5] ±fB£>£ 5 ^ :: 0>JE«8|5p B q 2 1 O 

2 5. JB**Jg^l 1 , &ms<*$b^-2 3. ^m^r^-y 50 



mmm&m. f r-4ooknz) 
^2 6 k\*^omFFx-m/vx^< itiaotM^t^i 

[0 0 4 6] Si^r-V77 P 2 6(«^t7V7 

[0 0 4 7] d^L^^^, »t^y^2 6<Z) 

5*^L^:<Oifffi?S:»Sx., ^r-^S«2 4 i®ft*tg 
*1 Ik (DKlZ&m'**!®* 2 3 ^R^i^tf «fc 0 \C L"C 

[0 0 4 8] (^3^^ffi^) 0 6(i*»fl©§t,(: 
33iJ*IIS5?Kffit-J:SBE««fBia4 1 (D«^£^1-»r®Ek 
E7{i*«3f-^ ^^2 6 SrStfJ^ttSHft^ffi*:^-^ 5 ? 

S!W&(-Lfct>^>"e*>So 0 3OHffi?Kj®T*(*— fl£*t$rb 
/diHftfefflS 3 2 CO® 3 2a (Cl&JR^^iS^ 2 3 c/>^ 3 
1 A L"Ci4«**!)*FI5 3 2 "CJ£ 3 1 Sri*tf J: 9 (c It 
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U &JR'M*$ST-2 3^^T^^f^^t-^[Hl t 9I-< 

4 0<Z>ffirflKfc«>8|S3 2(D9^)2of^3 1 (Dia 
fii]ffiK3&U «<9 2ote£3 1 co&fRiJS(c^^i"5 J: 

[0 0 4 9] w(D||Jfi^ffi^J:tt(i, ftS^^3 2C0 

$><D&m.Mm&mm^irz> zt&x%* z^mic 

ftWA-TS^ISt ^*£*xSJ¥A*SJg£{£ 
[0 0 5 0] (»4 0HJ£^fli) a8li*5gi«)SP)(: 

aSo p n2 1 (C4o(t53tStfc3 3cO^^"9t^Jl/<^*^-4 

±®«0>&JR'<*aS^2 3 £8*ig<Z> 

4 S^^otli^^l 1 cOgp^l 5 ^L^tti^ 

✓M^SHM 3^4 4 t i _bffiffliJ(7)^«^Sg J F2 3<7>J£ 
31t ffifi*46la5 3 2 60ffi 3 2a I^Ji-^^ ^> tiT 

t^c fcfcU rtfflSE3Rffl«*2 8 a ^JR'^HH^ 
4 3 J: 5^— ^S«2 4 0Wt 

[0051] f7 (ommmm) m 9 

M^^T- 4 6 (7)^ 3 1 ^ 2 LTI/ ^ e dtxtc** 
ffc\^Xft<>r — X2 5(D\Hmm^a, &m'<*M*4 6<D 
&3 1 S:««Fi-5feJ60»3 2 a SrW"TS "flftiK* bfc 
— ^{ig&fcSfl 3 2 k* m 1 1 ^JJi-fe 1 5 iC 
r^ttr^tHUfc— ^CDfim^:^^4 7 ^I&tf^T^ 
S 0 [Hi 1 {zjjk-i-X 0 ic, ^Sffi2 A(D±M 

\a±* &JR^«B J F-4 60&3 1 £*f/SLT, 2MC 

[0 0 5 2] L^LT, 1 1*1*9^— * 2 5 

rt(CiW^btiT3tStt3 3<7>±^tt«S^T*5«9, 
^^4 6(1^**8^1 lOi^fert^r-^ 2 5rt 
hti, ^(Dfc 3 1 £:{4B*a&ffl5 3 2 (75» 3 2aC 

^:46g|53 2, 4 7 SrffijS 1 5 #3fftcSffi* ttTffi«»:i?) 
$n-C*3»9, ^JR'^iB^ 6teffiB»:*!>«53 2 3 
2a[aoT&I^^ntl/^ 0 £fc, 
if*. JS3 1 ^S«fR[Cj:or2ffigf(75ffli^l 5£ff £x_ 

4 8 <03te«BK ioti 9 2 fflBf <^«i5^ 15^^ 
z.btiX\t*Z> 0 
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[0 0 5 3] lOi^MM^l 1 OglS^l 5 £ff 

s^w^ffl.s i 5 (^s-efes - <b , &tzm.&xm<DtiLW: 

-ftitc X o -C ^JR^aBT- 4 6 off $ 7L SffiB^ffl^ 1 
5^e>^tfrt>T*tSfc*ttffl5jSl 5«^COa0f^ffSx. 

So 

[0 0 5 4] fc:fe\ ^^^t^V^f*. 
MS^4 6 K> 2 ffiBf(7>J£ 3 1 £Hftfi»!:tf>fflS3 2 l:J:ot|i 
10 fi8k&!> &JR'^SSH=- 4 6 X® fft*®^ 1 1 ^ 4 060 
ffi^Cl 5 £ff J: 2icLT^S;$v ^JR'****^ 
6<75®(±Jffl4 8 Sr^Pftb, 4«/<*8 ; f : 4 6©2*^ 

3 1 (D^xmtik&M'f- 1 1 offi^ 15^2 mmtirtn * 

[0 0 5 5] £7b. [E] 9 \^fzMMMM<Z>$£ffl k L 

0i2 xr^ia i 3 djfrt- £ 5 f-. a**^ nco 

±S^t>Tffi^V^fH^2*^3 1, 4 4&^1~Z>& 
1/^^4 6, 4 9t?ffSt5«t?luLT 1 ()«tV\ T 
ffifcijO&JR'^flS^ 9 fcJhffifllO&JR'^aH^ 6 £ 
20 mZ<. 2^4 4 tl^5 0 i ^tf S 

oT. ftfr — X 2 5(7)fiiM3 2ttV^-rtt4>St3 2 
a ^^-rS-^CD^Oi-rSo ^LX, ±® fill 0>&JR 
^ffl^F-4 6 COS 3 1 tTEfflfJ^JR^^iST- 4 9 COS 

f 11 CD_M £ Tffit-^ft^ft&JR'^SS^f- 4 6,49 

[0056] -tih<Dmmmm^xth^. ±m^^ 

4 6, 4 9(^^-^1x2*^^3 1, 44?rtLT^ 
&^c7>T\ ^«^«&^4 6, 4 9 0«5g«:IB!^X 
30 fa^r— x 2 5— <D&&fyh3&M>lztj:Z> 0 

[0 0 5 7] wC0HJfi?gJS^ioV^Xfi. ^JR^4B^4 
6, 4 9c0 2fflEfT^S3 1 , 4 4Srfifft«)«3 2tCj: 
otWL, 4I/<*S J P4 6, 4 9TIMT- 
1 i^)4o©8^i S^ff^^S J; 5KL-Ci^5tf s . & 
1/^^4 6, 4 9 0IM4 8, 5 0S:f»Ltt) 
J:v\ ip-fe, ID 1 4^U?[EI 1 5 tc^i-J; b tc, m\&&M 

tlftt2*^3 K 4 40^X/S&^S J F- 1 1 COffi^ 

1 5£2@EJf-foff£;t£ J: 9iatt)J:i/\ ^C0ct9 

40 temmwm^£fL&, mm&M^i lomwiy 

Sri l9(S:«T*#5o 
[0 0 5 8] (igSCO^i^tiO Hl6fi*^^cO$^ 

{^ij^^w^ffit- j:smma5p R p 5 1 (om^^irmm 
m, mi 7&t(DftMm%mx&z>» ^coi±mu&5 1 
(i, ^r— ^2 2^t^a*^^-i i kmc&m&Am* 

(3^^) 5 2^r^^^-^fct>cOT'fcSo 

[0 0 5 9] 31 <OJE«*fBnn 5 1 Cffll^tl^^ ^St^ 

2 4 CfcoTIl ^^**2 7CO±®tC3oO®«cC7)F^ 
Sggfflli2 8a, 2 8 b, 2 8 c frJ&J$L£ tl, MM 

50 tC^IHl 8(^i"J:5*30(7)fiB*O^Spa;Si2 9 a. 
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2 9b, 29c tlX^Za — ;£«au-{i£g-r£ 

^Mlfli2 8 b t^nmm2 9 b tl$*/l—* — 

5rtSSB£JKffl«ffi2 8 a t^ffl«1l2 9 a fc*^— * — 
;^fi|11i3 0 a ^LtM^tttl^o Sfc, 
to SFPSESKffl 2 8 c k*mWM2 9 c — 
;U3 0 c Sr^LT8S»£*LT^5 0 
[0 0 6 0] :^BlT'il/^MMif5 2 

i*. mh z Mif (-^ffl $^irv^ t)^)tfoo m 

1 9^1" J; 5t-2ficoftiBfSftc 1, C2^-M 
)S$tltV^ 0 r^tftffiSaSf^S 2f2, R 

ffil^lt-CSlSS5 5, 5 6 &Rttfct>0>"C#>!9* S 
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f*. rta5SE«cffl«ffi2 8 b7)^(t^ttXV^5^T\ rcO 

nwamm&mmm s 5 tc{-t^T^m^«^sj 3 6^ 
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